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Perucrpupyembie KIIMMAaTUYE€CKHUE U3MEHCHUS
[JJaHETAPHOr0 MaciuTada, Kak €CTECTBEHHBIE, TaK U
AHTPOITOT€HHBIE, 00YCIOBIMBAIOT HOBBIE PEIKUMBI
(PYHKIIMOHUPOBAHUS IPUPOIHBIX SKOCHCTEM.
3MEHSI0TCSl HE TOJIBKO (DU3UYECKHUE U
OMO(PU3NYECKHE XapAKTEPUCTUKN B3aMMOICHCTBUS
COCTABJISIIOIIUX JTUTOC(HEPHI, aTMOCHEPHI,
rugipocdeprl U OMocdepbl, HO U CKOPOCTH U
HaIMpaBJICHHOCTH KPYTrOBOPOTOB OCHOBHBIX
OMOTIE€HHBIX JIEMEHTOB, BOBHUKAIOT HOBBIE,
YCHJIMBAIOTCS WJIM OCHA0ISIOTCS IIPSIMbIE U OOpaTHBIE
CBSI3M, YCKOPSIOTCS WJIN 3aMEJISFOTCS IEPBUYHBIC
IIPOLIECCHI CYKIIECCHUH IKOCHUCTEM.
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[ Ipuponnbie 3xkocucTeMbl CHOUPU UTPAIOT
CYIIIECTBEHHYIO POJIb B CTAOMIN3ALMK aTMOC(Eephl U
TUIpOC@EPHI B YCIOBUSIX COBPEMEHHOIO KJIIMMara,
OCOOCHHO B CBSI3U C aKKYMYJIMPOBAHUEM TEIUINYHBIX
ra3oB u3 armoc@epsl. JIecHbie s3kocucTeMbl CpeHen
CuOHpH UrparoT BAXKHYIO pOJIb B MOAACPKaHUN
CTPYKTYpPHOI0 OajiaHca yriepoaa u 0agaHca
MHUHEPAIBHBIX BEIIECTB, 001a/1at0T BHICOKOU
CITOCOOHOCTBIO K CAMOPETYJISILIUA U YCTAHOBICHUIO
PaBHOBECHS IIPOIECCOB OOMEHA BEIIECTBA C
OKPY>Karollle NpUPOIHOM cpemor. B HacTosIee
BpEeMsI HEM3BECTHO, KaK OyayT (yHKIIMOHHUPOBATH U
M3MEHSATHCS CYIIECTBYIOIINE MPUPOIHBIE IKOCHUCTEMBI
Ha TeppuTopur CUOHUPU B YCIOBUIX MEHSIIOIIETOCS
II100JILHOTO U OCOOEHHO PErHOHAIBHOIO KJIMMATa.
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3amaun MOASIMPOBaHUs OOpeanbHEIX JiIecoB CuOupu:
ONpEJICIICHUE YIIEPOAHOro OajlaHCca B DKOCHCTEME
CeBepHort EBpaznu. Bo03MOXHOCT pacCIIUpEHUS
MOJICIA Ha 3KOCHUCTEMbI COOTBETCTBYIOIIECH TI'PYIIIIbI
(EBpazus, CeBepHasi AMepuKa).

M3yYCHUE  HANPaBJICHHOCTA W  HWHTEHCUBHOCTH
KPYTOBOPOTOB JIECHBIX 3KOCHCTEM B MEHSIOIIEMCS
KJIMMAaTe, KOJIMYECTBEHHAS OIIEHKAa KPYTOBOPOTOB C
ONPEACIICHUEM, KAKME€ M3 HUX W B KaKUX YCJIOBHSX
CTAHOBATCS MCTOYHUKAMH WJIH OCTarOTCS
AKKyMYJIATOPAMH TEILNIMYHBIX Ia30B

OLICHEHKa Oy(epHOM POJIM NPUPOTHBIX SKOCUCTEM IO
OCHOBHBIM OMOI€HHBIM 3JIEMEHTAM JUISI OOIIMPHBIX
Tepputopuii CuOMpH U CHOOCOOHOCTH IOITIOIICHUS
yIiepoaa CHOMPCKUMH JIeCaMM U O0JI0TaMH.
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TpaauiMOHHBIM ITOAXOAOM I INIOOATBbHBIX BEre€TallMOHHBIX
MOJICJICH SIBIISICTCS Tak Ha3biBaeMbil "kietouHbii' (cell grid)
MeTod. B mpeacraBisieMoM MOJEIM MCIOJB3YETCS OoJiee
IIPOCTOM B TEXHUYECKOM ILIAHE, HO HE MEHEE JIECHCTBECHHBIU
METO/. DTOT  METOH ~ OCHOBAaH  Ha  pas3JclICHUU
paccMaTpUBAECMOI0 PErMOHA HA KOMIIAPTMEHTHI, OJHOPOIHBIC
10 CBOMM CTPYKTYPHO-(DYHKIHOHAJIBHBIM XapaKTEPUCTHUKAM
(OMOLICHO3bI), M KaXAbIM M3 J3THX KOMIIAPTMEHTOB OyJI€T
pacCMaTpUBaTbCsl KaK €aWHOE Ielioe. MoaenupoBaHue
KOMIApPTMEHTA-OUOIICHO3a  IMPOMCXOAUT MNP  MOMOIIHM
OOBIKHOBCHHBIX AU(pPepeHIMAIBHBIX ypaBHEHUNW. Ywucnio
KOMIAPTMEHTOB M TPAaHUIBI MEXIY HHUMH ONPEACISIOTCS
NyTeM aHanu3a 0a3 JaHHBIX II0 HCCICAYEMOMY PETHOHY -
CIIyTHUKOBBIX M Jpyrux. I[logoOHBIM MOAXOJ IIO3BOJISIET
COBMECTUTh KakK IIPOCTOTY OIIMCATCIbHOM 4YacTH, TaK H
BO3MOXXHOCTh  IJIIyOOKOM  OpOpadOTKHM  HCCIEAYEMbIX
ITPOLECCOB.



JlaHHBIM METOJI IIPEANIOUYTUTEIILHEE €IIE U ITIOTOMY, UTO
UMEET JEeJIO C peaJbHbIM OHOJIOTHYECKUM O0OBEKTOM —
OMOLICHO30M, TOIZIa KaK TPaaAUIMOHHBIC METObI CO3/1al0T
HCKYCCTBEHHYIO I'PaJIAlIAIO.

bHO1I€HO3 KaK yCIIOBHO HE3aBUCHUMAs YaCTh
ouocdepsl
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Cxema KOMIIapTMEHTOB BKJIFOYAET IPaHUIIbI OHMOIICHO30B, & TAKKE HX
YCJIOBHBIEC IIEHTPBhl. MOAECIBHBIN LIEHTP HE 003aTeIbHO (HU3NYECKHUI
IIEHTP KOMHOApTMEHTAa-OMOIIEHO3a, ATO TOYKA, B KOTOPOW 3HAYCHUS
ONPEACIISIIONIEr0 KOMIIOHEHTa OHMOIIEHO3a PABHO CPEAHEMY IO BCEMY
OMoIleHO3y. OJTa TOYKAa CYHATACTCA LIEHTPOM KOOpJAWHAT IIpU
ONPEJCIICHUH KOOPJAMHAT BCEX APYTHX TOUYEK OMOIlEHO3a (ITOKa3aHO
NYHKTUPHBIMM JUHUAMHA). [lapamerpsl, BIusONIME HAa JUHAMHUKY
OMOMACCHI OIPEACISAIONIEr0 KOMIOHEHTa OMOIIEHO3a H3MEHATCSA IO
OTHOIICHHUIO K IIEHTPAJIbHOM TOYKE, T.€. UMEETCS UX rpaaucHT. Popma
3allUCU 3aBUCUMOCTH IIapaME€TPOB MOXKET OBITh pPa3HOM, B JaHHOM
clly4ae BbIOpaHa IpocTas JIMHEeHAas (BEKTOpHAs ) 3aBUCUMOCTh (X—y)

, V).

Mmes nBa W3MEHSIOMIMXCS MapaMeTpa (HampaBJIEeHHWE HX BEKTOPOB
MIOKa3aHO Ha PUCYHKE), Mbl paCCUUTHIBAEM OTKJIOHEHHUE (PUTOMACCHI B
ToukaXx A U b or cpeaneir. Takum 00pa3oM MOXHO PpacCUUTATh
TUHAMUKY JH000ro KOMIIOHEHTAa CUCTEMBI B JJI000M MHTEPECYIOIIEH HAC
TOYKE.



Pacyer 3HaYeHUI MapaMeTPOB IKOCUCTEMBbI B JII000I TOYKE
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YHuBepcalibHas cucTeMa JJIsl pacueTa dKOJOTMUeCKUX Mojielieit (Ha
ocHoBe MatLab)
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¢ mTomacca 1/ra
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